We present a detailed study of a unusually bright, lensed galaxy at z = 5.424 discovered within the CFHTLS imaging survey. With an observed flux of i AB = 23.0, J141446.82+544631.9 is one of the brightest galaxies known at z > 5. It is characterized by strong Lyα emission, reaching a peak in (observed) flux density of > 10 −16 erg s −1 cm −2Å −1 . A deep optical spectrum from the LBT places strong constraints on N V and C IV emission, disfavouring an AGN source for the emission. However, a detection of the N IV] λ1486 emission line indicates a hard ionizing continuum, possibly from hot, massive stars. Resolved imaging from HST deblends the galaxy from a foreground interloper; these observations include narrowband imaging of the Lyα emission, which is marginally resolved on ∼few kpc scales and has EW 0 ∼ 260Å. The Lyα emission extends over ∼ 2000 km s −1 and is broadly consistent with expanding shell models. SED fitting that includes Spitzer/IRAC photometry suggests a complex star formation history that include both a recent burst and an evolved population. J1414+5446 lies 30 from the centre of a known lensing cluster in the CFHTLS; combined with the foreground contribution this leads to a highly uncertain estimate for the lensing magnification in the range 5 < ∼ µ < ∼ 25. Because of its unusual brightness J1414+5446 affords unique opportunities for detailed study of an individual galaxy near the epoch of reionization and a preview of what can be expected from upcoming wide-area surveys that will yield hundreds of similar objects.
INTRODUCTION
The census of star-forming galaxies near the reionization epoch has expanded greatly in recent years, primarily due to deep imaging surveys at optical and near-infrared wavelengths that capture the rest-frame ultraviolet emission produced by ongoing star formation (see review by Stark 2016) . These surveys generally fall into two classes. Lyman Break Galaxies (LBGs) are colour-selected based on the sharp Email: imcgreer@as.arizona.edu break in the continuum flux at the Lyα wavelength induced by the absorption of intervening neutral hydrogen at z > ∼ 4. A subset of high-redshift galaxies are characterized by strong Lyα emission and are classified as Lyman-alpha Emitters (LAEs); they have traditionally been identified by the flux excess present in a narrow bandpass designed to capture the line emission, although powerful IFUs such as MUSE are increasingly being used to conduct line surveys (e.g., Smit et al. 2017 ). Deep surveys with the Hubble Space Telescope (HST) have been critical in building large samples of faint galaxies at z > 5, now numbering in the thousands (Bouwens et al. 2014) ; although extrapolation beyond the observed population is required for galaxies to provide sufficient ionizing photons to completely reionize the diffuse intergalactic gas (e.g., Robertson et al. 2015) .
Broadly speaking, both LBG and LAE surveys at high redshift probe relatively small volumes. The most recent ultra-deep survey field from HST has an area of < 5 arcmin 2 (UDF12: Ellis et al. 2013; Koekemoer et al. 2013 ); in total the HST surveys have an area < 0.3 deg 2 (Bouwens et al. 2014 ). Recent ground-based surveys have yielded rarer, brighter LBGs in areas covering a few sq. deg. (Willott et al. 2013; Bowler et al. 2015) . LAE surveys can be successfully conducted from the ground as the narrow filter can be placed in regions of relatively low sky background between prominent OH sky emission bands (e.g., Kashikawa et al. 2004 ); the Hyper Suprime-Cam (HSC) surveys with the Subaru telescope are now probing LAEs at z = 6 -7 over areas of tens of square degrees to exquisite depth . However, by employing a narrow bandpass these surveys are restricted to thin redshift slices and hence relatively small volumes (∼ 0.5 Gpc 3 for the HSC surveys). Blind spectroscopic surveys with slits or IFUs cover a much wider redshift range, but are limited to small areas.
Because of the limited volume, galaxies discovered in the aformentioned surveys tend to be faint and difficult to study in detail. Bright galaxies can be examined with spectroscopic and multiwavelength observations, probing the physical conditions in individual systems (e.g., Bayliss et al. 2014; Yang et al. 2014; Smit et al. 2017 ) with tools otherwise limited to stacking analyses of large numbers of photometric galaxies (e.g., Jones et al. 2012) . The profiles of both the Lyα emission line (e.g., Gronke et al. 2015) and interstellar absorption lines (e.g., Shapley et al. 2003) probe the covering fraction and kinematics of neutral gas, including large-scale outflows. Metal lines provide constraints on the ionizing radiation field in early galaxies, which may be driven by hard radiation from very hot, metal-poor massive star populations (Mainali et al. 2017; Stark et al. 2015a,b) . Finally, mid-infrared photometry with the Spitzer Space Telescope constrains the stellar mass of bright galaxies and the presence of an evolved population of stars, indicating previous bursts of star formation.
We have discovered an extremely bright galaxy at z = 5.426 that was initially selected as a high-redshift quasar candidate. This object was drawn from a relatively widearea imaging survey: the CFHTLS-W3 field (Gwyn 2012) covers 49 deg 2 to a depth of i = 25.7. With iAB = 23.0, it is (to the best of our knowledge) the brightest galaxy known at z > 5, with only a handful of galaxies even comparable in observed flux (e.g., the lensed galaxy A1689 2 at z = 4.87 has IAB = 23.3 [Frye et al. 2002] , the LAE J0335 at z ∼ 5.7 has IAB = 24.3 [Yang et al. 2014] ). The galaxy, CFHTLS J141446.82+544631.9 (hereafter J1414+5446), is characterized by a strong Lyα emission line and a rare detection of N IV λ1468 emission. Whether it is intrinsically luminous is not clear, as its magnification due to gravitational lensing is poorly constrained.
The structure of the paper is as follows. First, in §2 we present an array of multiwavelength observations of the galaxy, including optical spectroscopy that confirms its redshift and characterizes the strong Lyα emission ( §2.2 and §2.3); infrared photometry that probes the restframe optical emission ( §2.5); and both new and archival HST imaging that resolves the emission into multiple components ( §2.4). Multi-band image decomposition is used to characterize the observed morphology as detailed in §3. In §4 we explore the physical properties of this galaxy: the spatial extent of the UV continuum and Lyα emission; restframe UV spectral properties including detailed modeling of the Lyα line profile; estimates of the gravitational lensing amplification from simulations of the foreground mass; stellar population models from spectral energy distribution (SED) fitting; and finally inferences about the star formation and ionizing spectrum. Brief conclusions are given in §5. All magnitudes are quoted on the AB system (Oke & Gunn 1983 ) and when needed a flat ΛCDM cosmology is adopted with parameters derived from the Planck 2013 results (ΩΛ = 0.692 and H0 = 67.8 km s −1 Mpc −1 , Planck Collaboration et al. 2014a).
OBSERVATIONS

Initial Selection from CFHTLS-W3
J1414+5446 was initally selected as a quasar candidate during our survey of faint z ∼ 5 quasars in the CFHTLS imaging fields (McGreer et al. 2017) . We started with the publicly available images and catalogs from the CFHTLS W3 field (Gwyn 2012 ), providing ugriz photometry over the 49 deg 2 field. We adopted the 2 aperture photometry measurements from the catalogs, then selected high redshift quasar candidates using the Likelihood method outlined in Kirkpatrick et al. (2011) which assigns quasar probabilities based on the observed fluxes. Further details of our selection method can be found in McGreer et al. (2017) .
J1414+5446 could also have been selected by simple colour criteria; for example, the colour cuts we adopted in McGreer et al. (2013) to select z = 5 quasars. Although J1414+5446 proved to be a galaxy, we did not reject it as such using morphological criteria from the CFHT imaging. At this flux level star/galaxy separation is challenging, at the time J1414+5446 was targeted we mainly eliminated galaxies by visual inspection of the images. Inspection of the CFHT images of J1414+5446 did not indicate that it was resolved; see Figure 1 .
J1414+5446 is covered by two independent pointings in the CFHTLS-W3 field (W3+0+0 and W3-0+0). During selection we used the aperture photometry from a single field. We have since updated the photometry, first by using PSF-shaped fluxes from PSFEx, and second by coadding the two sets of measurements. The improved CFHT photometry is provided in Table 1 . The weak detections in the u and g bands are unexpected for a galaxy at this redshift. At the time of target selection the significance of these detections was inconclusive and thus the object was not rejected as a high-redshift candidate. This issue will be discussed further in §3.1.
MMT Observations
We first obtained a spectrum of J1414+5446 on UT 2012 May 28 using the Red Channel spectrograph on the MMT 6.5m telescope. The object was placed in a 1 × 180 Figure 1 . Colour image of the ∼ 2 field surrounding J1414+5446. The colour image is generated from the CFHT gri images using the Lupton et al. (2004) method. The brightest galaxy in the foreground group SL2S J141447+544703 (Cabanac et al. 2007 ) is clearly visible just above the image centre; as well as the large number of group member galaxies with similar colours. J1414+5446 lies just below the image centre, highlighted by the box. The panels in the bottom row display cutout images with a size of 15 from the CFHT griz, LBT/LUCI Ks, and Spitzer/IRAC 3.6µm and 4.5µm data (left to right). A 3 scalebar is provided in the leftmost panel (g-band) as a thick red line. J1414+5446 is not clearly resolved in any image, including the high-S/N i-band image which contains the Lyα emission.
longslit after a blind offset from a nearby reference star and dispersed with a 270 mm −1 grating centred at 7500Å, providing coverage from 5700Å to 9100Å at a resolution of R ∼ 640. Two 20 min. exposures in good conditions with 0.9 seeing were obtained.
The spectrum was reduced using standard IRAF tasks. Wavelength calibration was obtained from an HeNeAr lamp and then refined using night sky lines in the science spectra. Flux calibration was obtained from an observation of PG1708+602 taken shortly after the science observations.
We obtained a higher resolution spectrum of J1414+5446 on 2013 May 18 using the 1200-9000 grating on Red Channel. The spectrum extends from 7240Å to 8050Å at a dispersion of 0.8Å pix −1 . We measured a resolution of Figure 2 . LBT/MODS1 g and i band image cutouts of J1414+5446, with the same orientation as in Figure 1 . The gband image has been rebinned by a factor of two and is displayed on an arcsinh scale to enhance the weak detection of J1414+5446.
Although faint, this clearly confirms the ∼ 2σ flux measured from the CFHT image. The i-band image is displayed at native resolution; J1414+5446 is detected at high S/N and is unresolved in 0. 6 seeing.
R ∼ 3000 at ∼ 7800Å from unblended night sky lines. We obtained two exposures of 1800s each in ∼ 1.2 seeing at position angle of 157.6
• . The spectra were processed with the same routines as for the low dispersion spectrum, using observations of standard HZ44 for flux calibration. The flux calibration is highly uncertain given the variable conditions during the observing period and the likelihood of slight mis-centreing of the object in the slit due to the use of a blind offset for acquisition.
LBT Observations
In this section we describe imaging and spectroscopy of J1414+5446 obtained with the 2×8.4-m Large Binocular Telescope (LBT). This includes optical imaging and medium resolution spectroscopy with the MODS1 instrument (Pogge et al. 2006) , and near-infrared imaging with the LUCI1 instrument (Seifert et al. 2003) .
LUCI1 imaging
We obtained J band imaging with LUCI1 on 2013 Mar 5 in poor, non-photometric conditions with variable cloud extinction and ∼ 1.4 seeing. A total of 60 min. of integration was accumulated through dithered 6×20s individual exposures. Further LUCI1 observations were obtained on 2015 Apr 6-7 using the Ks bandpass. The night of 2015 Apr 6 was non-photometric with passing clouds with 0.7 seeing. The total exposure time was 36 min. after rejecting a few integrations that were strongly affected by low transparency. The following night was photometric and the total exposure time was 44 min. with seeing of 0.8 .
The LUCI1 data were processed in a standard fashion using IRAF tasks, incorporating dark current subtraction, flat fields generated from combining the science images, and running sky subtraction. The processed images for each night were then shifted and combined to construct the final images. Individual images were weighted based on the transparency (T ), seeing (FWHM), and sky background (B) as T /(FWHM 2 + B) when combining, where each weight term is relative to the maximum value of the given parameter. Note -Magnitudes are on the AB system (Oke & Gunn 1983) and have been corrected for extinction using the Schlegel et al. (1998) maps. No attempt has been made to deblend the foreground and background galaxies.
Finally, the combined images were binned by a factor of two along each axis to a resulting pixel scale of 0.24 . Object detection was performed on the binned images using SExtractor (Bertin & Arnouts 1996) , and astrometric solutions were obtained by matching well-detected objects to the CFHTLS-W3 i-band catalog. We used 2MASS (Skrutskie et al. 2006 ) stars detected within the field to determine the image zero points. The calibration accuracy is severely limited by the small number of 2MASS stars available -only 5 (2) in the J (Ks) band. We checked the LUCI photometry against red sequence galaxies selected from the images, most of which lie at the foreground cluster redshift. Comparing our colours to a template red galaxy spectrum at this redshift, we find shifts of ∼ 0.25 and ∼ 0.13 mag in the J and Ks bands, respectively. We apply these shifts and add an equal amount of error in quadrature to the photometry in order to capture the calibration uncertainty.
MODS1 imaging
We observed J1414+5446 with the imaging mode of MODS1 on 2014 May 31. MODS1 includes a dichroic for observing blue and red wavelengths simultaneously. The field-of-view in the 3K×3K imaging mode is 6 across, and the pixel scale for the blue (red) channel is 0. 120 (0. 123). We used the g filter in the blue channel and the i filter in the red channel, and obtained six dithered exposures with individual integration times of 5 min. Conditions were clear and photometric, and the seeing measured from the images is 0. 6 in the i band and 0. 75 in the g band.
Standard methods were employed to process the optical images, using custom Python routines. A series of bias images were median-combined to create a master bias. Pixel flat fields were generated from a series of exposures taken with an internal lamp. The final flat field correction consisted of a stack of the pixel flats, as well as an illumination correction derived from twilight sky flat images. After applying the bias and flat field corrections, the individual science images were processed and combined using Scamp (Bertin 2006) to obtain initial astrometric solutions and SWarp (Bertin et al. 2002) to coadd the images. Sky subtraction was enabled when combining with SWarp as the sky level varied substantially over the course of the observations. The images were combined in two iterations, the first iteration produced a reference image from which cosmic rays and other defects in individual images were identified and masked prior to the final coaddition. We produced two sets of final images in each band. The first are in the native pixel scale and footprint of each detector. The second are matched to the g-band pixel scale and aligned using SWarp. We derive object catalogs from all images using SExtractor; for the pair of aligned images we used dual-image mode with the i-band image for detection. Finally, we registered the images to the CFHTLS astrometry and determined the photometric zero point by matching to stars in the CFHTLS catalogs. The MODS g and i filters are slightly bluer than the corresponding CFHT filters; we thus corrected for a slight tilt ( < ∼ 1% over the range of interest) between the two photometric systems in order to place the LBT magnitudes on the CFHT system. The calibrated photometry from the dual-image mode catalogs is listed in Table 1 . The primary result from this imaging is confirmation of the g-band detection in the CFHTLS.
MODS1 spectroscopy
We obtained optical spectroscopy of J1414+5446 with MODS1 on three different nights. The goals of the spectroscopy were twofold. First, to obtain a deep spectrum of the high-z galaxy to search for weak emission and absorption features. Second, we targeted the lensed arc candidates as well as cluster member galaxies in order to better constrain the lensing model. We designed three slitmasks, each of which included the J1414+5446 as a target. Two of the masks included slits for a long tangential arc (T1 in Cabanac et al. 2007 ) and one mask included both of the candidate radial arcs (R1 and R2 in More et al. 2012 ). Details of the MODS1 observations are provided in Table 2 and results from the multi-object spectroscopy are described in Appendix A. All observations employed the dual grating mode of MODS1 for complete wavelength coverage from 3200Å to 1 µm. The slits for J1414+5446 were 14-20 in length while the slits for the galaxy targets were 7-10 ; all slits had a width of 1 . The resolution in the blue channel (up to 6000Å) is R ∼ 1100 and in the red channel (starting at 5000Å) is ∼ 1400.
The spectra were processed with Version 2.0 of the modsCCDRed software, and Version 0.2p1 of the modsIDL spectral reduction pipeline 1 . Individual frames were biassubtracted and then flat-fielded using a series of internal lamp calibrations. Wavelength calibration was provided by a combination of internal arcs and has an rms < 0.1Å. Flux calibration was obtained through observations of the spectrophotometric standard stars Feige 34 and BD+33d2642 acquired in the same night. The individual science frames were sky-subtracted and one-dimensional spectra were extracted using modsIDL. The modsIDL implementation uses boxcar extraction; we constructed model profiles using stars included in the slit masks and used these models to perform optimal extraction (Horne 1986) , with a significant gain in S/N compared to the boxcar-extracted spectra. The individual spectra from each night were combined with inverse-variance weighting, scaling the Lyα flux measured from each image to account for transparency variations. Finally, the spectra from the three nights were combined to produce the final MODS spectrum shown in Figure 3 . Before combining, a correction to the flux calibration for the spectra from each mask was determined by comparing the spectro-photometry obtained for the field galaxies to their photometry in the CFHTLS. The total exposure time is ∼9.4 hours; however, two of the nights were affected by passing clouds and we estimate the effective exposure time to be ∼ 7 hours.
HST Imaging
Archival WFPC2 observations
J1414+5446 is within the field of SL2S J141447+544703, a lensing group included in the Strong Lensing Legacy Survey (SL2S; Cabanac et al. 2007 ). This survey identified candidate strong lenses up to z ∼ 1 in the CFHTLS imaging, and included HST observations as part of a Cycle 16 SNAPSHOT program (GO #11289, PI: Kneib). The SL2S J141447+544703 field was observed with three dithered 400s exposures using the WFPC2 instrument and the F606W bandpass. J1414+5446 is located ∼ 30 from the centre of the lensing group and was well within the WFCP2 image. The F606W bandpass is entirely blueward of Lyα at z = 5.4 and thus samples the attenuated rest-FUV continuum of the galaxy.
We processed the archival WFPC2 images using AstroDrizzle 2 , setting pixfrac=1.0 and drizzling to a final pixel scale of 0. 05. We found the default astrometry matched the CFHT astrometry to an accuracy < 0. 05 . J1414+5446 is clearly detected in the final WFPC2 mosaic; furthermore, on < 0. 4 scales it resolves into up to four components (Figure 4) .
Cycle 22 ACS/WFC3 observations
We obtained Cycle 22 imaging of J1414+5446 on 2015 Nov 14 with ACS and WFC3 (GO #13762, PI: McGreer). We employed three bandpasses to probe the rest-UV continuum from the high-z galaxy: ACS/F850LP and WFC3-IR F125W and F160W, spanning ∼ 1400-2600Å rest-frame. We also used the ACS ramp filter FR782N centred at 7816Å to capture the Lyα emission. The total exposure times were 813s for the ramp filter, 1011s for ACS/F850LP, and 1359s each for the two WFC3 bands. All observations used a standard three-point dither pattern. We imposed an orientation constraint on the ACS observations to ensure that the F850LP image would include the brightest cluster galaxy and the lensed arcs.
Images were processed using AstroDrizzle. A firstpass drizzled ACS/F850LP image was registered to the CFHT i-band astrometry as with the WFPC2 image. The F850LP and FR782N images were obtained in the same orbit with the same orientation and field centre, thus the updated astrometry was propagated back into all the ACS images using the tweakshifts routine before generating a final mosaic. We used pixfrac=0.8 and a scale of 0. 03 for the output pixel grid (Koekemoer et al. 2011) . The WFC3 images were processed in a similar fashion, but with a final scale of 0. 06. Comparing object centroids between the various HST bands we find they are aligned to < ∼ 0. 05 accuracy. We generated empirical PSF models for the broadband images from stars within the field using IRAF DAOPHOT tasks. The narrowband image has only a single stellar object with sufficient signal-to-noise to serve as a PSF reference. J1414+5446 is well detected in all HST images, including the narrowband (Fig. 4) . We will discuss multi-component fits to the HST images in § 3.2.
Spitzer Cycle 9 Observations
Mid-IR observations have a key role in characterizing high redshift galaxies by providing constraints on the SED redward of the Balmer break. Compared to rest-UV wavelengths, rest-frame optical observations better probe the star formation history, stellar mass, and dust extinction, and thus are essential to forming a more complete picture of the stellar population.
J1414+5446 was observed with the IRAC camera on Spitzer during the Warm Mission (GO #90195, PI: McGreer). The observations consisted of a single AOR with integrations in the 3.6µm and 4.5µm channels totalling 1800s in each channel using a standard dither pattern. We estimate a point source sensitivity of ∼ 1.5 µJy (5 σ) from both the 3.6µm and 4.5µm images. J1414+5446 is clearly detected in both images, with total fluxes of f3.6 = (4.08 ± 0.33) µJy and f4.5 = (5.58 ± 0.30) µJy measured through aperture photometry (SExtractor MAG AUTO).
IMAGE MODELLING
Foreground galaxy
The g-band detections, and marginal u-band detection, are somewhat puzzling. Both bands are completely blueward of the Lyman Limit at this redshift (see Fig. 4 ) and thus will be subject to Lyman continuum absorption. The comoving mean free path of Lyman Limit photons at z = 5.4 is ∼ 60 h −1 70 Mpc (Worseck et al. 2014) ; hence the probability that significant flux would transmit through the intergalactic medium (IGM) from a high-redshift galaxy into these bands is exceedingly low. We used Monte Carlo simulations 3 of Lyα forest transmission spectra at z = 5.4 to examine the possibility that an IGM sightline would be sufficiently transparent to allow detectable g-band flux from J1414+5446. After generating a model galaxy spectrum based on the photometry at longer wavelengths (conservatively assuming a blue UV slope of β λ = −1.5 and an escape fraction of unity), we find that none of the 2000 simulated sightlines had g < 28, compared to the measured fluxes of ∼ 26.5. We conclude that the flux at blue wavelengths must be due to a foreground interloper.
An interesting question is whether the interloper would have impeded selection of the high redshift galaxy according to standard colour selection methods. The criteria employed for our quasar selection are very similar to those used to select "dropout" galaxies. As noted previously, we did not reject this object as the g-band photometry in the catalogs we used for selection reported a < 2.5σ detection. However, a stricter cut on the bluer bands may have rejected this object. In addition, the faint fluxes in the bluer bands are sufficient to affect photometric redshift estimation. The CFHTLS photometric redshift catalogs of Ilbert et al. (2006) and Coupon et al. (2009) place J1414+5446 at z = 0.75, with a 68% confidence interval of 0.68 < z < 0.89. The fluxes in the blue optical bands result in this high-redshift galaxy having roughly similar colours to the red galaxies at the cluster redshift, and thus it could be easily overlooked by broadband colour selection.
HST image decomposition
Interpretation of the high resolution images from HST is not straightforward. The WFPC2 F606W image (Figure 4) shows the largest degree of apparent structure, with up to four individual emission peaks. On the other hand, the narrow band image has only a single prominent source. The F850LP image is dominated by a bright source that coincides with the narrowband detection, with the addition of a faint source to the SW. The WFC3 images appear to have two components of roughly equal strength, roughly matching the morphology of the F850LP image.
It is not obvious how to associate individual components across all of the emission bands. The narrow band image pinpoints the location of the Lyα emission from the z = 5.4 galaxy. Emission peaks at this position are present in all bands, including F606W (see the component labeled "A" in Figure 4 ). On the other hand, the foreground galaxy should dominate the g-band emission. The centroid obtained from the ground-based CFHT/LBT g-band imaging most closely aligns with the brightest component found in the F606W image (labeled B in Fig. 4 ). This position is also well matched to the extended emission to the SW of the Lyα peak in the HST images.
We implemented a multi-band fitting procedure in python that allows for an abritrary number of point source (hereafter PSF) and extended object components to be included in a given model. These components are then rendered into images for each HST band by convolving the model with empirical PSFs derived from field stars. The extended components are based on Sérsic profiles. The rendered images are then compared to the data with a χ 2 statistic, summing the contributions from all bands. A minimization routine (the Nelder-Mead gradient search implemented in Scipy) is then used to find the best-fit set of parameters. During this procedure we exclude the narrow band image as it probes only the Lyα emission from the high-z galaxy, which may have a different morphology than the continuum emission.
We then experimented with a number of configurations to fit the individual emission components in the HST images. Unresolved components are modelled with three parameters (x, y, and flux), while Sérsic profiles have a total of seven parameters (x, y, flux, effective radius, Sérsic index, ellipticity, and position angle). Given the large number of parameters and the substantial blending apparent in the images (leading to degeneracies in the fits), we reduce the number of parameters by making some simplifying assumptions. We fixed the position of the Lyα-emitting component (A) to the position obtained from the F850LP image, where it is cleanly detected at high significance. We required the positions of any additional Sérsic components to be identical across all bands. Finally, we found that fitting the sky background was unneccessary and thus simply removed a median value from each band using nearby sky pixels.
Our fiducial configuration (left panel of Figure 5 ) consists of a single PSF component (A) aligned with the bright source in the F850LP image, and a Sérsic component (B). We required the position angle of the Sérsic component to be identical in all bands, and fixed the index to n = 1.1 and the ellipticity to 0.28 in all bands. The latter values were found by allowing those two parameters to vary while holding other parameters fixed. The effective radius is allowed to vary between bands in order to account for morphological variations with wavelength. This model provides a reasonably good fit to the data, with χ 2 ν = 1.22 (16377/13426). The best-fit effective radius is 0.7 ±0.1 in the F606W band and 0.9 ±0.03 in the other bands. In this model we assume that the PSF component corresponds to all of the flux from the high-z galaxy, and the Sérsic component is contributed entirely by a low-z interloper.
In the F606W image the SW component is highly asymmetric, with a strong peak and extended emission to the east. We consider the possibility that this emission represents a separate component by constructing a model with three components, where all components are represented by Sérsic profiles (right panel of Figure 5 ). The initial positions and fluxes were obtained from simple Gaussian fits to the individual peaks in the F606W image. We fixed the positions of all components to their initial positons, and also fixed the Sérsic profiles to have zero ellipticity and required that the effective radii and Sérsic indices were identical across all bands. Although the Lyα-emitting component is modelled with a Sérsic profile rather than a PSF as before, the best-fit effective radius is ∼ 0.1 , indicating that the source is at best marginally resolved in the broad-band images. Components B and C both have re ≈ 0.4 and the best-fit Sérsic indices are rather flat (n < ∼ 1). The fit is improved compared to the two-component model: χ 2 ν = 1.20 (16060/13423). The addition of three parameters is statistically significant according to the Aikake Information Criteria (∆AIC ≈ 300). However, splitting the fluxes between the B and C components results in large photometric uncertainties, thus it is difficult to reliably constrain the contribution from each component.
Furthermore, the three-component fit has more ambiguity in its interpretation. Associating component B with the foreground galaxy remains clear, but the second component (C) could either be in the foreground or at high-z; i.e., it could be continuum emission from the high-z galaxy without associated Lyα emission, as is often observed Pirzkal et al. 2007; Venemans et al. 2005 ). We consider the latter interpretation to be less likely, as this would imply relatively bright emission in a very blue band (V606 ≈ 25.9) along with relatively faint emission in the rest- UV continuum (J125 ≈ 25.9), compared to V606 = 27.7 and Y125 = 23.7 for the Lyα-emitting component. In order to be more conservative we adopt the two-component model to interpret the HST data.
Narrowband Lyα Imaging
The ACS/FR782N band was selected to map the spatial extent of the Lyα emission from the z = 5.4 galaxy with the resolution available from HST. The bandwidth of the ramp filter is ∼ 150Å, fully encompassing the extent of the Lyα emission from spectroscopy (∼ 70Å, Fig. 7) . The narrowband image is presented in Figure 4 . As discussed in the previous section, the single narrowband detection is also well detected in the broad bands redward of the Lyα line. Fitting a power law to the F850LP, F125W, and F160W measurements (Table 3) we obtain a slope of β λ = −2.58 ± 0.03.
The total flux in the narrow band is m782 = 20.79±0.04 as measured through a 0. 8 aperture. Extrapolating the continuum fit to this wavelength results in EW0 = 260 ± 12Å. One of the key aims of the HST program was to obtain resolved photometry of the rest-UV emission, removing the foreground contamination. As described in §4.2, the EW of the Lyα emission obtained from ground-based spectroscopy is consistent with the value from the HST narrowband imaging once the foreground contamination is taken into account. Thus the large EW is robust, and is slightly greater than the limit generally assumed for emission from normal stellar populations (240Å, e.g., Charlot & Fall 1993; Schaerer 2002 ), although objects with similarly large Lyα EWs have been discovered in large narrowband surveys (e.g., Hashimoto et al. 2017; Shibuya et al. 2017 ).
The narrowband image contains a single stellar object with sufficient S/N to characterize the PSF. Comparing the radial profile of this object to the J1414+5446 detection, the latter is clearly more extended (Fig. 6) . For the star, 90% of the total flux is contained within a 0. 15 radius, while for the LAE this radius is 0. 45. The Lyα flux extends to 0. 6 in this relatively shallow image (the surface brightness limit is ∼ 22.3 mag arcsec −2 ). Note that component B is separated from the LAE by ∼0.4 and contributes a small amount of flux to the F850LP profile; however, it is undetected in the narrow-band image. Several faint features appear to extend outwards from the central source after smoothing the narrowband image, although they are weak and do not permit a detailed morphological analysis.
In general, the lack of (or very weak) extended Lyα emission is in contrast to some recent work that finds extended Lyα halos around high-redshift galaxies with strong Lyα emission, with the line emission extending over a region 5-10× greater than the continuum emission (e.g., Wisotzki et al. 2016; Smit et al. 2017) . J1414+5446 may lack the conditions required for such a halo to form. Alternatively, the central region may be in a region of higher lensing magnification compared to the more extended halo (see §4.5 for discussion of the lensing properties).
PHYSICAL PROPERTIES OF THE GALAXY
Spatial Extent
From the analysis of the HST imaging presented in §3 we conclude that the both the UV continuum and Lyα emission from J1414+5446 are at best marginally resolved. Both show slight excess emission out to ∼0. 6 (Fig. 6) ; however, it is difficult to draw robust conclusions on any differences between the UV continuum and Lyα morphology from the available images.
Rest-frame UV spectra
J1414+5446 is exceptionally bright at optical wavelengths and provides a unique opportunity to probe the physical conditions in a high-redshift galaxy using typical diagnostic tools applied to rest-frame UV spectra. The ∼9 hour LBT spectrum achieves a S/N of ∼ 3 in the rest-UV continuum (∼ 1250Å) and can be used to explore key emission and absorption features at these wavelengths.
The foreground interloper complicates the interpretation of the LBT spectrum. Fortunately, the HST imaging constrains the expected UV continuum from the LAE such that we can roughly correct for the foreground contamination. This issue is evident at the stage of combining the spectra from the three different nights: two of the masks of the MODS masks (#505919 and #510122) were aligned at a position angle (PA) of −14
• , nearly orthogonal to the orientation between the foreground object and the LAE in the WFC3 images (see Fig. 4 ). The third mask (#523405) was aligned at PA = 50
• , closer to parallel between the orientation of the two components. A greater degree of foreground contamination would be expected in this mask, and indeed, the EW of Lyα measured from this spectrum -using a direct fit to the observed continuum -is nearly half that measured from the other two spectra. We note there is no evidence for spatially extended emission in the 2D spectra at the resolution of the LBT seeing (∼0.6-1.0 ). . Lyα emission profiles from the MMT/Red Channel 1200gpm spectrum (left) and LBT/MODS (right). The upper panels display the 2D spectra over an extent of 8 for the MMT spectrum and 6 for the LBT spectrum (the LBT spectrum has been binned by a factor of two along the spatial axis for display purposes). In the lower panels the orange shaded regions span the ±1σ errors, and the green dashed lines mark the continuum level obtained from fitting the spectrum at ∼8000Å. The blue line shows the result of the truncated Gaussian profile fit, convolved with the profile of each instrument. This profile fits the core of the line reasonably well, but fails to account for the extended red wing of the line. The inset panel displays a zoom on the MODS spectrum, showing that the flux only drops to the continuum level at ∼ 7870Å, corresponding to +2300 km s −1 from the peak of the Lyα emission. We compared the 2D profile of the high S/N MODS spectrum with reference stars included in the same slit mask and see no evidence for spatially extended Lyα emission at ∼ 1 resolution.
The full LBT/MODS1 spectrum is presented in Figure 3 , while a zoom on the Lyα feature in both the LBT and MMT/1200gpm spectra can be seen in Figure 7 . Results obtained from analysis of the spectra are given in Table 4 .
Lyα emission: We first examine the strong Lyα emission feature. We extract a line flux by integrating the spectrum between 7800Å and 7850Å after subtracting a fit to the continuum redward of the line at 8000Å. This observed flux -11.5 × 10 −16 erg s −1 cm −2 -is exceptionally large, even when compared to other lensed galaxies at high redshift. Ignoring gravitational lensing 4 , this corresponds to a line luminosity of LLyα ∼ 4 × 10 44 erg s −1 . We obtain a raw EW0(Lyα) = 214 ± 5Å using the continuum fit. We estimate the contaminating flux of the foreground object to the continuum using the HST photometry; after removing this flux we obtain a corrected value of EW0(Lyα) ∼ 260Å, in excellent agreement with the results from the HST narrowband image ( §3.3). We also derive a simple non-parametric estimate for the linewidth by measuring the red Half-Width at Half-Maximum (rHWHM; the width of the red side of the line profile at half of the peak value). Using the higher resolution MMT/1200gpm spectrum and correcting for the instrumental profile (FWHM ∼ 100 km s −1 ) the measured rHWHM is 160 km s −1 . It can be seen from Figure 7 that the Lyα emission ex-4 The lensing correction is highly uncertain and will be discussed in §4.5. tends to > 2000 km s −1 redward of the peak. This can be compared to a z = 5.7 LAE reported by Yang et al. (2014) to have a red wing extending > 1000 km s −1 from the peak of the Lyα emission, and similar "shoulders" observed in the red wings of bright, high-redshift LAEs (e.g., Lidman et al. 2012; Smit et al. 2017) . As with these examples, J1414+5446 is sufficiently bright -both in the continuum and line emission -to permit detailed studies of the line profile.
The observed features of the Lyα spectrum can be attributed to scattering through an outflow, which is usually represented as an expanding, dusty shell of neutral hydrogen (Verhamme et al. 2008; Gronke et al. 2015) . We apply the automated fitting routine described in Gronke et al. (2015) to find the best-fit shell model for the observed Lyα profile. Briefly, this method fits a model with six shell model parameters to the observed spectrum: expansion velocity (vexp), hydrogen column density (NHI), effective temperature (T ), intrinsic dispersion of the Lyα line (σi), dust optical depth (τ d ), and the intrinsic equivalent width of the line (EWi). In addition, the systemic redshift (z) is included in the fit. The best fit is determined through a χ 2 -minimization and the likelihood surfaces are characterized with a Markov Chain Monte Carlo (MCMC) approach. Further details of the fitting techinique, including the parameter space explored by the simulations, may be found in Gronke et al. (2015) . and centred at z = 5.4237. These values were selected based on the results of fitting the N IV] line, which we assume to be at the systemic redshift. The data requires (vexp, log NHI) ∼ (350 km s −1 , 19.5). The observed Lyα line shift of ∆vLyα ∼ 70 km s −1 primarily sets the constraint on vexp. The intrinsic width of the Lyα line is found to be FWHMint ∼ 250 km s −1 . The latter is in remarkably good agreement with the width inferred from the N IV line (see below). What is surprising is that the best fit model favours the shell to be dusty, with τ d ∼ 2. This translates to Lyα escape fractions of fesc ∼ 10%. Given the large EW of the Lyα emission from this galaxy, this low Lyα escape fraction is not likely to be physical. The solid blue line shows the best-fit model, if we force a lower τ d through a strong prior and also fix the redshift at z = 5.24. The data still favours dusty solutions with τ d ∼ 1.0 (the other model parameters are barely affected), leading to a Lyα escape fraction of fesc ∼ 30%. This is still low, but at least consistent with inferred Lyα escape fractions for galaxies that have similar ∆vLyα (e.g., Erb et al. 2014; Yang et al. 2017) . It is not possible to find shell model solutions with lower τ d : the observed velocity shift of the Lyα line constrains the parameters (vexp, log NHI). Generally, Lyα scattering broadens spectral lines in the absence of dust. In the presence of dust, scattering and spectral broadening are limited. The observed narrowness of the Lyα spectral line (and the absence of a blue peak) then requires at least some dust. Another possibility to be considered at this high redshift is the impact of the IGM which also narrows the observed Lyα line and extinguishes the blue peak Dijkstra et al. 2007 ), thus, mimicking the effect of dust (as discussed in Gronke 2017) . The simple shell model has difficulty reproducing both the observed shift of the line (∆v ∼ 70 km s −1 ) and the very extended red wing. With a narrow prior on redshift, the model fails to reproduce the observations at λ > 7825Å (corresponding to ∆v > 500 km s −1 ). If a wide redshift prior is employed, the model is able to reproduce the extended red wing, but underpredicts the overall shift of the line. This likely represents a shortcoming of the shell model. This tension could be alleviated by introducing a velocity gradient in the shell that would tend to "smear out" the observed spectrum (e.g., Loeb & Rybicki 1999) . N V emission: There is no N V λ1240 emission as would be expected from an AGN. The continuum is detected at ∼ 4σ pix −1 in the region where N V would be located (and has relatively little foreground contamination); combined with the extremely large flux of the Lyα line we obtain a stringent constraint of f (N V)/f (Lyα) < 10 −3 (1σ), compared to ∼10% for narrow-line AGN (Alexandroff et al. 2013) .
N IV] emission: The only other clear detection of an emission line in the LBT spectrum is at 9549Å. We identify this line as N IV] 1486.5. While this emission line is rarely observed, it has been found in a galaxy with very similar properties to the one presented here. GDS J033218.92-275302.7 at z = 5.56 has EW(N IV] 1486.5) ≈ 30Å (Vanzella et al. 2010) . This emission feature is a doublet, but in both cases no emission corresponding to N IV] 1483.3 is detected (we obtain a limit of f (N IV] 1483) < 1 × 10 −17 erg s −1 cm −2 ). The width of the line is FWHM = 260 ± 40 km s −1 after correcting for instrumental resolution. The N IV] emission feature is displayed in Figure 9 . C IV emission: The expected wavelength of C IV λ1550 is at 9950Å. Unfortunately, this is in a spectral region with strong night sky emission lines. The spectrum obtained from modsIDL processing appears to have significant positive flux in this region (see Fig. 3 ), but the sky subtraction in this region did not seem to be reliable. We reprocessed the 2D spectra in this region using a custom 2D spline fit to the background sky emission. The sky subtraction residuals improved considerably after this reprocessing and the residual flux decreased; however, a small positive flux remains. Figure 9 displays the reprocessed spectrum. Although the postive flux residual lies almost exactly at the wavelengths expected for the C IV doublet, these wavelengths also align closely with two particularly strong night sky lines and it is difficult to assign a significance to the flux. Taking the noise model for the sky background at face value, we obtain a flux of f (C IV) < ∼ 6 × 10 −17 erg s −1 cm −2 . This flux is well below expectation for an AGN, with a flux ratio f (C IV)/f (Lyα) < ∼ 0.06, compared to ∼ 0.2-0.5 for narrow-line AGN (Alexandroff et al. 2013; Ferland & Osterbrock 1986) .
ISM absorption features: Given the bright continuum flux of J1414+5446 we are able to obtain constraints of faint interstellar medium (ISM) absorption and emission features. These features provide important diagnostics of the kinematics and covering fraction of neutral gas in the ISM. Stacking analyses provide the best constraints on the strengths of these features in typical z > 3 LBGs (e.g., Jones et al. 2012 ); however, a few such galaxies are sufficiently bright for individual study (e.g., Christensen et al. 2012; Bayliss et al. 2014; Patrício et al. 2016 ). In our case, the deep LBT spectrum of a z = 5.4 galaxy only achieves S/N ∼ 3 pix −1 at > ∼ 1200Å, and the foreground contamination further reduces the sensitivity to faint spectral features. Nonetheless, we examine several of the ISM features previously studied by Jones et al. (2012) in stacked 3 < z < 7 LBGs, using the wavelengths and velocity offsets listed in their Table 1 , and adopting Gaussian profiles with widths tuned to match their composite spectrum.
No ISM features are clearly detected in the LBT spectrum. Si II λ1260 has a marginal detection, with W = −0.5 ± 0.4 (1σ). The Si II * λ1264 fine structure line is also marginally detected, with W = 0.3 ± 0.2, as well as Si II * λ1309 with W = 0.5 ± 0.3. We obtain limits of W < 0.4Å on the O I+Si II λ1303 feature, and W < 0.2Å on C II λ1334. All other features are too strongly affected by night sky lines to produce meaningful constraints. We have not attempted to correct for the foreground contamination in these measurements; they mainly serve as a guide as to what level of constraint we can obtain given the quality of the available spectrum.
In general the lack of strong ISM absorption features is consistent with the trend that the equivalent widths of such features anticorrelate with the strength of the Lyα emission, as detailed in Jones et al. (2012) . Thus we would not have expected to see ISM features in the spectrum of J1414+5446. However, given the strength of the observed continuum flux an even deeper spectrum obtained with a 30m-class telescope would place stronger constraints on the physical conditions of the ISM in this galaxy.
Ionizing spectrum
We argued in the previous subsection that J1414+5446 lacks the spectroscopic signatures of AGN. However, the N IV] detection and questionable C IV detection indicate the nebular gas is subjected to a hard radiation field that is able to ionize these higher order species, with ionization potentials of 47.4 eV and 47.9 eV, respectively. Nebular C IV detections have been reported in lensed galaxies at z = 7.045 (Stark et al. 2015b ), z = 6.11 (Mainali et al. 2017) , and z = 4.88 (Smit et al. 2017) . N IV] has been found in a massive galaxy at z = 5.56 (Vanzella et al. 2010) , and in lensed galaxies at z = 3.4-3.5 (Fosbury et al. 2003; Patrício et al. 2016) . While in none of these galaxies -including the one reported here -can an AGN contribution be definitively ruled out, photoionization modeling shows that a population of very hot, massive stars could account for the observed nebular emission, in particular the detections of of high-ionization species such as N IV]/C IV without N V emission as expected from an AGN (e.g., Fosbury et al. 2003) . These conditions may be more prevalent during the early stages of galaxy formation and bright sources like J1414+5446 demonstrate the promise of rest-UV spectroscopy for probing the physical conditions of distant galaxies. It is also noteworthy that N IV] is not detected in many galaxies with C III and C IV emission (e.g., Stark et al. 2014) , indicating it may only arise in particular conditions requiring more than just a hard radiation field.
Lyα velocity offset
The detection of UV metal lines further provides a measure of the systemic redshift of the galaxy (e.g., Stark et al. 2015a) . The velocity offset of the Lyα line (∆vLyα) is sensitive to the covering fraction and kinematics of neutral hydrogen; as discussed in section 4.2 the Lyα profile of J1414+5446 is broadly consistent with an expanding, dusty shell of neutral gas. Here we examine the velocity offset of Lyα relative to the N IV] emission line. The offset between the centroid of the N IV] line and the peak of the Lyα is 70 km s −1 . Stark et al. (2015a) measured ∆vLyα for two lensed z ∼ 6 galaxies with systemic redshifts from C III] nebular emission and found smaller offsets than galaxies at 2 < z < 3; however, Willott et al. (2015) detected relatively large (> 400 km s −1 ) offsets in two luminous z ∼ 6 galaxies with systemic redshifts from [C II]λ158 µm and argued the observed offsets are consistent with the overall trend between ∆vLyα and EWLyα seen at lower redshift. The relatively small velocity offset found for J1414+5446 by adopting the N IV] redshift is similar to the results of Smit et al. (2017) , who found an offset < 100 km s −1 for a lensed z = 4.88 galaxy with an extended Lyα halo (and similarly large Lyα EW). Larger velocity offsets aid the escape of Lyα photons through the high-redshift IGM (e.g., Stark et al. 2016) , and thus galaxies with both small velocity offsets and large Lyα equivalent widths are highly intriguing.
Lensing Model
The lensing group SL2S J141447+544703 was identified by the SL2S (Cabanac et al. 2007 ) based on the detection of a tangential arc (T1) and a candidate bright radial arc (R1). More et al. (2012) subsequently identified an additional radial arc candidate (R2), bringing the total number of lensed galaxy candidates associated with SL2S J141447+544703 to three. Images of the three candidate arcs can be viewed in Figure A2 in Appendix A. Cabanac et al. (2007) estimated a photometric redshift of z = 0.75 for the galaxy group, while More et al. (2012) estimated z lens = 0.63 ± 0.02. We included several candidate group member galaxies in our MODS mask; more complete details are provided in Appendix A. We obtain a mean redshift of z lens = 0.613 from spectra of 43 galaxies in the group, in excellent agreement with the More et al. (2012) photometric redshift.
The lensing properties of SL2S J141447+544703 have been discussed in a number of publications. More et al. (2012) quote an arc radius of 14.7 for the tangential arc T1. Foëx et al. (2013) 70 M from the SZ detection. These larger estimates favour a cluster scale for the foreground mass. Gruen et al. (2014) note that a redshift of zs = 1.49 for the source galaxy of the tangential arc is favoured by their mass model in order to match the observed arc radius, in agreement with the photometric redshift estimate from Foëx et al. (2013) . Spectroscopic redshifts for the candidate arcs are strongly constraining on the lens mass models and hence we observed all three arcs with MODS. For R1 and R2 we obtain redshifts that place them in the foreground of the cluster. For T1 we do not detect any emission lines in the MODS spectra; however, the strongest available line would be [O II] λ3727 which at z > ∼ 1.5 would be at wavelengths dominated by OH sky lines and thus difficult to detect. Further details of the MODS spectroscopy of targets in the field of J1414+5446 are given in Appendix A. We first consider a rough estimate for the lensing magnification of the LAE based on a few simplifying assumptions. J1414+5446 is ∼30 from the apparent cluster centre based on the BCG position, and is thus at a radius of ≈ 2θE, where θE is the Einstein radius. As an example, if we assume an arc redshift of z ≈ 2, the lensing magnification from the cluster alone would be µ ≈ 3. However, additional magnification from the foreground galaxy must also be taken into account. Adopting the Faber-Jackson relation given in Bernardi et al. (2003) and assuming the foreground galaxy is at the cluster redshift (z = 0.6) yields a velocity dispersion σv ≈ 85 km s −1 and θE = 0.2 . Although the Faber-Jackson relation may not be appropriate for this galaxy, this rough estimate demonstrates that the LAE may lie near the Einstein ring radius. Thus the magnification is difficult to constrain and may be rather large. The HST narrowband imaging provides strong evidence against multiple-image strong lensing of the Lyα-emitting component. The WFPC2 imaging of the far-UV continuum is more ambiguous in that the multiple components are suggestive of a strong lensing configuration. However, we argued in §3.2 that only a single component in the WFPC2 image is likely associated with the LAE based on the observed colours. Thus while some ambiguity remains (which could be resolved with further HST or JWST observations), the available HST imaging disfavours multiple image strong lensing.
In order to better constrain the lensing magnification we model the cluster mass through an MCMC approach using the Lenstool software (Jullo et al. 2007) , which fits the normalization of the Faber-Jackson scaling relation. The input data are the cluster member galaxies with redshifts from MODS spectroscopy and photometry from HST. The model includes the contribution from the foreground galaxy, which can produce a wide range of amplifications depending on the assumed mass. We thus fold in the photometric uncertainties on the foreground galaxy, and make the simplifying assumption that it lies at the cluster redshift.
We execute a series of Monte Carlo simulations that convolve the uncertainties on both the normalization of the scaling relation and the foreground galaxy mass, excluding models that result in multiple image lensing of the LAE (treated as a geometric point source) as the HST imaging suggests this is unlikely. Finally, we assume a redshift for the lensed arc. The total amplification increases with decreasing arc redshift; in fact, z = 1.5 is essentially ruled out as this invariably results in multiple images. In the HST imaging it is apparent that the lower part of the arc T1 is coincident with an unassociated source of roughly equal brightness. The two objects are blended in the CFHT imaging and this may have affected the previously reported photometric redshifts for the arc (i.e., biasing them to lower redshift). We also note that the large mass estimates from Gruen et al. (2014) would produce multiple images of the LAE at other locations in the cluster field, which we do not identify in the HST or CFHT images.
Compared to previous mass modeling of this system, our approach has the advantage of self-consistently including the new member galaxy redshifts we have obtained, the new constraints on the lensed arc candidate redshifts, and most crucially, the presence of the foreground galaxy near the LAE position which strongly perturbs the local magnification map. This results in a highly non-linear estimate for the total lensing magnification of the LAE. Furthermore, the unknown redshift for the lensed arc T1 adds considerable uncertainty to our magnification estimate. We thus investigate the impact of the arc T1 redshift on the LAE magnification by considering three discrete values of redshift in the range 1.5 < z ≤ 2.5 5 in order to explore the uncertainty of the magnification factor. Figure 10 presents the distribution of lensing amplifications obtained from these simulations. For z = 2 the median and interquartile ranges (IQR) are µ = 17 +4 −3 . At z = 2.5 this drops to µ = 8 +1.4 −1.0 . Given all the uncertainties involved in this analysis, we adopt 5 < ∼ µ < ∼ 25 as a conservative estimate for the range of allowed magnifications, thus the intrinsic luminosity of J1414+5446 is poorly constrained. It is likely that the source is intrinsically round and experiencing a relatively low magnification, although scenarios in which the intrinsic source shape conspires with the lensing geometry to produce a high magnification event with little apparent stretching cannot be ruled out. A spectroscopic redshift for the lensed arc T1 would reduce the uncertainty on the magnification but still allow a wide range of values. JWST will have the capability to obtain resolved near-IR spectroscopy of both the foreground interloper and the LAE and thus pro-5 The arc is unlikely to lie at z > 2.5 given that it is detected in the u-band.
vide robust constraints on the lensing amplification of this high-redshift galaxy.
Broadband SED
We further characterize the properties of J1414+5446 through a detailed analysis of its SED. Before attempting to fit the SED, we must first deblend the foreground contribution from the observed fluxes, particularly in the long wavelength bands where the emission is completely unresolved. We approach this problem by constructing SED templates for the foreground galaxy that reproduce the (semi-)resolved photometry in the bluer bands, and use these templates to account for the foreground contribution to the redder bands. This compares to §3.2, where we took advantage of the higher resolution provided by HST to obtain deblended photometry of the foreground and LAE at λ < 2µm (we consider this photometry to be "semi"-resolved in that the peaks of the two primary objects are well separated, but the light profiles are significantly blended). Here we attempt to use simple assumptions about the SED of the foreground galaxy to obtain constraints on the long-wavelength fluxes of the LAE.
The u-and g-band detections are absent any contribution from the LAE and those fluxes can be assigned to the foreground. The HST data provide photometry from 0.6µm-1.6µm, where we adopt the two-component model from Table 3 and attribute the fluxes from B+C to the foreground. Panel (a) in Figure 11 displays the resulting SED for the foreground galaxy, where the points at λ < 2µm represent the (semi-)resolved photometry.
In order to infer the contribution of the foreground to the total fluxes at λ > 2µm, we employ the template SEDs from Coleman et al. (1980) . These empirical templates are adopted as they provide a small number of simple galaxy archetypes that we utilize to roughly span the range of possible SEDs for the foreground galaxy. We make the simplifying assumption that the foreground galaxy lies at the redshift of the SL2S J141447+544703 group 6 . After fitting to the λ < 2µm data we find that an Sbc template represents the "maximal" contribution from the foreground galaxy that provides a reasonable fit to the resolved HST photometry. A bluer Scd template is a better match to the u − g colour from the CFHT photometry but a poorer match to the HST data. Panel (a) of Figure 11 compares these templates to the observed SED of the foreground galaxy. The contributions to the total fluxes (Table 1) in the longer wavelength bands for the Sbc (Scd) template are ∼90% (40%), 40% (20%), and 20% (10%) for the Ks, 3.6µm, and 4.5µm bands, respectively 7 . Having characterized the SED of the foreground galaxy, we construct the SED for the z = 5.4 LAE from the HST photometry, the LUCI Ks-band image, and the Spitzer/IRAC data. In total we have six data points spanning 1400Å -7000Å in the rest frame of J1414+5446. We construct two versions of the SED, alternately using the Sbc or Scd template fits to subtract the foreground contamination to the Ks/3.6/4.5 bands. We further inflate the photometric errors in these bands by 0.3 mag in order to account for the uncertainty associated with the foreground removal. The Sbc foreground template is more conservative in the sense that it results in smaller fluxes for the LAE in the IRAC bands; the SED obtained after subtracting the Sbc foreground template is displayed in panels (b) and (c) of Figure 11 .
The deblended SED for the LAE is then fit with the method described in Stark et al. (2013) , which includes models for nebular emission presented in Robertson et al. (2010) . Briefly, the stellar population is represented with templates from the (Bruzual & Charlot 2003 ) models, and the nebular emission is self-consistently included by using the ionizing photon output from the stellar population. Accounting for the nebular emission in this galaxy is important as Hα lies in the 4.6µm band and [O III] lies in the 3.6µm band (Hβ is just outside of this band). In all fits we exclude the Ks band, as it has the largest degree of uncertainty in terms of the foreground contribution. The best-fit stellar template is found using a grid search of the stellar population parameters and identifying the template with the minimum χ 2 calculated from the observed photometry. Dust extinction is included using the Calzetti et al. (1994) relation.
The result of the single population fit is shown in Figure 11(a) . We find that a single stellar population model provides a poor fit to the observed SED. The best-fit model has an age of 1 Gyr, a star formation rate (SFR) of ∼ 50 M yr −1 (assuming a constant star formation history), and a stellar mass of 3.5 × 10 10 M , and no dust. The statistical errors on these quantities are at the ∼ 10-30% level; however, the uncertainties are dominated by systematics in the foreground removal and lens magnification estimate. The results are similar whether the Sbc or Scd template is adopted for the foreground.
We next consider a two-component model. This additional flexibility allows for a young population to account for the blue UV SED, while an older population -implying significant past star formation -accounts for the bright IRAC fluxes. Given the small number of photometric data points and the systematic uncertainties mentioned above, the results from these fits must be approached with caution. Nonetheless, we find that the best-fit model includes a young (starburst) component with a fixed age of 5 Myr, a (constant) SFR of ∼ 100 M yr −1 , and a stellar mass of ∼ 6 × 10 8 M . The evolved component has an age of 1 Gyr, SFR ∼ 400 M yr −1 , and stellar mass ∼ 3×10 11 M , again assuming a constant star formation history. The evolved population also has E(B − V ) = 0.44. These values change by only ∼ 10% whether the Sbc or Scd foreground model is used. As can be seen in Figure 11 (b), the composite model performs much better at reproducing both the blue UV slope and the bright IRAC fluxes. For the Sbc template, the single population model has a total χ 2 = 8.2 for 5 data points, while the composite model has χ 2 = 2.9. In both cases the number of model parameters is large compared to the number of data points and thus the χ 2 statistic should be ap- proached with caution, but this does indicate a significant improvement with the composite model. In performing these SED fits on the observed fluxes we are ignoring any magnification due to gravitational lensing. As an example, an arc redshift of z = 2.5 would reduce the inferred stellar masses and ages by a factor of ∼ 8, suggesting that J1414+5446 is a moderately massive galaxy with a substantial population of older stars. However, an arc redshift of z < ∼ 2 would suggest that the true stellar mass is lower by more than an order of magnitude. In our fits we have constrained the stellar age to be less than the age of the universe at z = 5.4, but the observed fluxes push the ages close to this limit. This tension is significantly reduced after correcting for a factor > 5 lens magnification which would significantly decrease the inferred age. Regardless of the total stellar mass, the strong emission lines and blue UV slope point toward an ongoing starburst. J1414+5446 will be a prime target for JWST, which can provide resolved photometry and spectroscopy at rest-frame optical wavelengths -including the Balmer series emission lines -and greatly improved constraints on the current and past star formation in this unusual galaxy.
Star formation
There are multiple indicators available to estimate the star formation rate in J1414+5446. The UV continuum traces the (relatively) unobscured star formation. Adopting the continuum fit from the HST imaging (M1350 = −23.0, β λ = −2.6) and applying the relation from Madau et al. (1998) for a Salpeter IMF and ignoring dust extinction, we obtain a value of ≈ 80M yr −1 . This is consistent with results for the younger stellar population in the two-component SED fits presented in section 4.6, which are ∼ 100M yr −1 . On the other hand, the evolved population from the SED fits has a substantial component of dust-obscured star formation, with SFR ≈ 400M yr −1 and E(B − V ) ≈ 0.4. The luminosity of the Lyα line is also consistent with a large SFR. Ignoring dust extinction and applying the Kennicutt (1998) calibration for Hα (assuming Case B recombination and ignoring lensing) to the line luminosity obtained from spectral fitting yields SFR(Lyα) > ∼ 400M yr −1 . The line luminosities from both the narrowband imaging and the model fitting are ∼20% larger; note the latter implicitly includes a dust correction. From both the SED and Lyα profile fitting we conclude that a substantial amount of obscuring dust may be present, implying a much larger Lyα star formation rate after dust correction, which we do not perform here. The gravitational lensing correction acts in the opposite direction, and would bring the estimates down by anywhere from a factor of 5-25. We conclude that the intrinsic SFR is roughly consistent with being in the range ∼ 10-100 M yr −1 .
CONCLUSIONS
We present extensive observations of an unusual highredshift lensed galaxy. CFHTLS J141446.82+544631.9 was initially targeted as a quasar candidate within the CFHTLS, but proved to be an exceptionally bright galaxy at z = 5.426. Our observations lead to the following picture of this interesting object:
• The galaxy is unusually bright for a (likely) non-AGN at z = 5.4 and has one of the largest Lyα fluxes reported to date. The UV continuum is easily detected and has SNR∼ 3 in a moderate-resolution LBT/MODS1 optical spectrum.
• The strong Lyα emission from this galaxy suggests a powerful starburst and sightlines through which Lyα photons can escape. The broad red wing of the line extends over ∼ 2000 km s −1 as expected from an outflowing shell. The peak of the Lyα emission is redshifted by ∼ 70 km s −1 .
• Typical AGN emission lines such as N V and C IV are not detected. However, the N IV] line is detected. Only a few examples of strong N IV] emitters exist in the literature; this may be associated with a large population of massive stars keeping the nebular gas in a hot, highly ionized state.
• Fits to the observed SED prefer a two-component model, with a young population to fit the blue UV slope found with resolved HST photometry, and a massive, evolved population indicated by bright IRAC fluxes.
• J1414+5446 lies behind a massive lensing group and has a spatially proximate, faint galaxy in the foreground. This leads to a highly uncertain estimate for the total magnification from gravitational lensing, with values in the range 5 < ∼ µ < ∼ 25.
• The unobscured star formation rate inferred from the Lyα flux, UV continuum, and UV/optical SED of this galaxy all suggest that it is forming stars at a moderate to prodigious rate (10-100 M yr −1 ). However, these estimates are highly uncertain given the poorly constrained lensing magnification.
J1414+5446 was found serendipitously, but similar galaxies will be readily discovered in upcoming wide-area surveys such as the HSC-Wide, LSST and WFIRST. These bright galaxies are prime targets for detailed spectroscopic studies with JWST and 30m-class telescopes, from which a more complete picture of the physical conditions of starforming galaxies near and within the epoch of reionization can be formed. Furthermore, some of the more interesting properties of J1414+5446 provide a guide for future studies of reionization-era galaxies. First, the exceptional strength of the Lyα emission combined with the detection of a highionization metal line is suggestive of a population of galaxies with observable Lyα emission in the reionization epoch due to a hard radiation field that ionizes their local bubble (e.g., Stark et al. 2016) . Second, the detection of nebular emission lines, in this case N IV, provides an alternative path to obtaining redshifts of galaxies even with the Lyα emission is fully attenuated by a neutral IGM. Figure A1 . Spectra of galaxies in the field of J1414+5446 targeted on MODS slitmasks. Spectra of the two candidate arcs R1 and R2 are presented in the top two panels; both are star-forming galaxies with strong emission lines. The unambiguous redshifts place them in the foreground of the lensing cluster. The third panel from the top shows the BCG spectrum, and the lowest panel a randomly selected cluster member galaxy that is representative of the quality of the MODS spectra. 3.0" Figure A2 . Central ∼20 of the lensing cluster SL2S J141447+544703 from the HST/WFC3 F125W image. Objects with MODS spectroscopy are labeled with their redshift just above the source, except for the candidate lensing arcs which are labeled with both their name and the redshift below the name. The data are unable to yield a redshift for the tangential arc T1. The two candidate radial arcs R1 and R2 are in the foreground of the cluster.
